1 with empyema; Klebsiella cerogenes 2; C. albicans 1; Pneumocystis carinii 3, including 1 with meningeal aspergillosis); 1 to tuberculosis (with bronchopleural fistula and empyema); and 1 to secondary hemorrhage (iliac artery at transplant nephrectomy site infected with Staph. pyogenes). Two of the cases of Pneumocystis carinii pneumonia had extensive erosive herpes simplex infection, an association which is well recognized (Montgomerie et al. 1969 , Crosby et al. 1969 ).
Discussion
The high incidence of urinary tract infections after kidney transplantation , Kelly et al. 1967 , Leigh 1969 is undoubtedly related to catheterization; this is confirmed by the rapid clearance of infection in a high proportion of cases once catheters are removed. Catheters should, therefore, be removed as soon as possible, and while they are in place draining urine should be examined at least daily for the first signs of bacterial colonization. Specific therapy can then be initiated before significant tissue invasion is added to the bacteriuria. The finding of C. albicans in the urine is particularly sinister and in this series was frequently associated with the development of fistule.
Despite their frequency, wound infections surprisingly did not present a serious problem except in the presence of wound hematomas. These tended to occur in relation to early postoperative haemodialysis and were clearly related to heparinization. The free drainage of such hxematomas is particularly important because they may easily become infected.
Antimicrobial prophylaxis was firmly banned because of the growing evidence that it tends to promote infection by resistant organisms and this was confirmed when 12 out of 14 patients who received ampicillin for postoperative chest infection rapidly acquired urinary tract infections due to Gram-negative organisms of very resistant type. Once infection has occurred the problem of treatment becomes urgent and has frequently to be initiated before the sensitivity pattern or even identity of the causative organism has been established. Both in this situation and when the identity and sensitivity pattern of the pathogen are known, we have found gentamicin particularly valuable. The dosage scheme defined by Gingell & Waterworth (1968) was used in 43 patients. Some received more than one course of gentamicin but each was limited to 10 days and there were no adverse side-effects.
The relentless progress of the fatal infections, mostly in the face of apparently adequate antibiotic therapy, was depressing. The most hopeful prospect for organ transplantation would appear to be the development of a method for the induction of specific tolerance to allograft antigens and the elimination of the need for undiscriminating immunosuppression.
Urinary Fistule Following Renal Transplantation by R W M Rees FRCS (Department of Urology,

Royal Infirmary, Cardiff)
Renal transplantation programmes when reviewed have all shown a urological complication rate of between 10% and 20% (Table 1 ). Complications described include urinary fistulh, ureteric obstruction, hemorrhage, infection, urethral strictures, renal and vesical calculi and pseudodiverticula; 70% of all complications are due to urinary fistulm, and they constitute the most important group since there is a high mortality rate -about half the patients developing this complication succumb to it. This paper is confined to a discussion of this problem. (2) Early urinary leakage (between 24 hours and two weeks postoperatively): The causes can be: (a) catheter blocked by clot or infected debris; (b) avascular necrosis (due to damage during removal of the donor kidney, thrombosis of the blood vessels or too big a splint); (c) rejection; (d) infection; (e) haematoma. Infection is doubly hazardous due to immunosuppression.
(3) Late urinary leakage (occurring more than two weeks postoperatively).
The leak is almost invariably ureteric or from the ureterovesical junction. Sometimes a low obstruction leads to a higher fistula. The diagnosis of extravasation of urine is difficult initially and the various radiological examinations have not (in our hands at least) been particularly helpful. Often the answer seems to be to treat the fall in urinary output as rejection and to await developments. Even when the fistula is first established the injection of dyes and/or radiologically opaque media does not add to available information and the correct treatment, having excluded a bladder leak, is exploration.
We have seen 9 fistulae in Cardiff since the beginning of this programme: 3 bladder fistulae (Cases 1-3) and 6 ureteric fistulae (Cases 4-9).
Case 1 An immediate leak which never closed despite explorations on the 9th and 31st days postoperatively. On each occasion he was found to have developed a large haematoma in the wound with severe infection and necrosis of tissue.
He ultimately died of septicemia. Case 2 An early leak occurring on the 12th postoperative day following drainage of a wound haematoma. It healed spontaneously on bladder drainage. The patient is alive and well with a functioning graft two years later.
Case 3 A late leak at four weeks associated with infection. It closed after a further four weeks of bladder drainage. The patient died at home four months later of a coronary thrombosis.
Case 4 Leakage occurred in the early postoperative phase and the fistula was explored on the 24th postoperative day. The patient had developed a stenosis at the lower end of the donor ureter with a curious pin-hole leak in the region of the renal pelvis. The ureter was reimplanted using a splint but he was never quite dry and ultimately died on the 47th day of pulmonary embolus. Case 5 A late leak on the 34th postoperative day. He had poor graft function and the graft was removed. He later died of a dissecting aortic aneurysm.
Case 6 had multiple problems as well as renal failure. He rejected the first graft which was removed. He then developed a pericolic abscess due to diverticulitis, and a large secondary haemo- rrhage from the site of the previous graft in the right iliac fossa, necessitating ligation of the external iliac artery. Following a second transplant he leaked and a reconstruction was carried out using his own ureter anastomosed to the donor pelvis. He had considerable wound infection at this time and was never dry. This kidney was rejected shortly afterwards and later the patient died whilst on the dialysis programme. Case 7 After initially good renal function there was a fall in output and he was thought to be undergoing rejection. This was treated but with poor response and renal graft biopsy was carried out. He developed a fistula at the biopsy site and drained 4 litres of urine in 24 hours. He was reconstructed using a Boari flap and an antireflux procedure utilizing his own ureter with splintage. He leaked after 24 hours due to blockage of the ureteric splint with infected debris. He was reexplored and the ureteric splint was replaced with a Redivac drainage tube. He remained dry until the splint was removed, when he again leaked. A further exploration showed the graft to be rejecting and it was removed. He is alive and well on the dialysis programme. Case 8 developed a late ureteric leak on the 35th postoperative day. He was reexplored and the ureter reimplanted using a Boari flap. He made a good recovery (Fig 1) . Four months later he again leaked and it was found that the lower end of the ureter had stenosed. The entire ureter was excised and the Boari flap placed on the pelvis of the kidney. His recovery was uncomplicated and he is alive and well two years later. The current IVP is shown in Fig 2. Case 9 developed a urinary fistula on her 22nd postoperative day and the ureter was reimplanted using a psoas hitch and an antireflux procedure. Initially she did well but on the 37th day she again leaked. The wound was reexplored and the ureter found to be stenosed. It was excised and the psoas hitch again used to fix the bladder directly to the renal pelvis. She is alive and well 2 years later (Fig 3) .
Thus 5 of the first 6 patients with fistule died, one of an unrelated cause. The last 3 have survived, 1 after losing his graft and 2 with good graft function.
Principles Involved in Treatment ofFistula
The graft: Two major factors are importantgraft function and the dosage of imnmunosuppres-sive drugs. Broadly speaking, a graft with good function with small doses of immunosuppressives requires that the ultimate goal of normal urinary flow be pursued with vigour and multiple surgical procedures if necessary. Where function is dubious but life-supporting and the immunosuppressive dosage higher, one attempt at reconstruction should be made but if this fails then graft removal should be considered. Any situation less than this demands removal of the graft since the course is downhill if leakage persists and infection supervenes. The surgical procedure: In our hands any procedure involving the use of the donor ureter for a secondary reconstruction has failed due, it is felt, to a combination of rejection and tenuous vascularity. We do not therefore recommend such procedures.
Whilst primary anastomosis between the donor pelvis and the recipient ureter is successful it is not to be recommended as a secondary reconstructive procedure since in this situation infection is often present and experience shows that pyeloplasty is a poor operation in such circumstances.
The use of the recipient bladder anastomosed to the donor kidney would appear to be the best choice; it is certainly in no way as formidable as a bowel conduit. The bladder flap is well vascularized and forms a good seal with the renal pelvis and in such circumstances the reflux can surely be ignored provided any infection is controlled. Conclusion It is felt that the incidence of urinary fistulb can be minimized by taking care to preserve ureteric blood supply when taking the donor kidney and by obtaining a tension-free anastomosis. Splintage if used should not be overlarge as this promotes ureteric ischmmia. When leakage occurs graft function should be carefully assessed. If it is adequate, reconstruction is required; if it is dubious the graft should be removed. Hesitancy will sacrifice the patient rather than the graft. Lastly, the donor ureter should never be used for reconstruction for it will surely give further trouble. Instead, the recipient bladder should be secured to the donor pelvis by Boari flap or psoas hitch.
